F THE numerous investigations which have been undertaken in connection with the water infiltration phenomenon probably more have been directed at the rate of entry of water into the soil and at the soil and vegetation treatments which affect the rate than at the conditions within the soil during the actual process of entry. The experiments upon which this report is based represent an attempt to learn more of these conditions, particular attention being given to the distribution of moisture contents and moisture potentials within soil columns during downward penetration of water. Rate measurements were made concurrently. Highly standardized conditions were created in order to simplify interpretation of the results.
DESIGN OF THE EXPERIMENT
Two soils of the same series, Yolo silt loam and Yolo sandy loam, were used. Some of their more important properties are given in Table I . Screened and' well-mixed lots of these soils were packed, air-dry, to uniform apparent densities in brass tubes, all 2, inches in diameter, but of different heights. The tubes were made from special, shorter cylinders, each S mm high. Stacks of these shorter cylinders were built-up and bolted together to form taller tubes of the required heights, as shown in Fig. I . The S-mm cylinders were designed • to give uniform, close spacing so that a sheet of 35-gauge phosphor-bronze could just be inserted between them, at the end of a run, when it was desired to sample the soil column by slicing. This type of construction prevented the possibility of trapping bodies of air which, 'when subject to compression by penetrating water, may reduce infiltration rates.
The inlfitration trials were made in a room held at 30° C. The soil-filled tubes, to the top of each of which a short, celluloid cylinder had been sealed having an inside diameter equal to that of the tube were, in turn, carefully but almost instantaneously flooded. In order to reduce disturbance of the soil this was done by pouring water into a flat, cellophane bag resting on the surface; the bag was torn at zero time and a Mariotte bottle adjusted to maintain a depth of about 5 mm of water at the soil surface. The rates of water entry and water penetration were measured until water had reached the desired depth, at which time the water supply was removed, surplus water pipetted from the soil surface, and the soil column rapidly sliced into moisture samples as shown in Fig. I . Each infiltration run was terminated before water had penetrated to the bottom of the soil column. The isolation of the entire set of individual soil slices in the column was generally accomplished in less than a minute. It is believed therefore, that no significant moisture changes took place after the slicing had begun. Permeability of the soils in the water-saturated state was determined directly in a constant head permeamete'r, and indirectly, in the water-unsaturated state, from water flow 'Contribution from the Division of Soils, College of Agriculture, Berkeley, Calif. . Professor of Soil Physics, University of California, Berkeley, 'Calif., at present on leave with U. S. Geological Survey, and Assistant Forester, U. S. Forest Service, California Forest and Range Experiment Station, respectively.
